Association of the calpain/calpastatin network with subcellular organelles.
The calcium-activated cysteine protease calpain is intimately involved in modulating cell adhesion and migration. The two ubiquitous isoforms of this protease, calpain I and II, are considered to be cytosolic proteins that can translocate to both focal complexes/adhesions or the plasma membrane. Using confocal microscopy and isopycnic density centrifugation, the results demonstrate that calpain I and II, the 30kDa regulatory subunit, and calpastatin associate with the endoplasmic reticulum and Golgi apparatus. Confocal microscopy reveals that calpain II colocalizes with the subcellular proteins calnexin and Rab6 in cells bound to laminin. To further verify this association, cell lysates prepared from laminin stimulated and unstimulated cells were subjected to isopycnic density centrifugation. The results reveal an increased association of calpain I, II, calpastatin, and the 30kDa regulatory subunit with the endoplasmic reticulum and Golgi apparatus as evidenced by their position in the gradient relative to calnexin, Rab6, caveolin, and beta1 integrin after laminin stimulation. This correlates with the accumulation of inducible calpain activity at the endoplasmic reticulum-Golgi apparatus interface. Further experiments established that calpain II colocalizes with phosphatidylinositol 4,5-bisphosphate. Finally, calpain II associates with membrane lipid rafts. These results provide new insights into how the calpain/calpastatin network is spatially and temporally regulated in cells binding to the extracellular matrix.